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INTRODUCTION
The two species of American eagles have declined over mach of 
their former range. A notable recent reduction in the number of Bald 
Eagles (Haliaeetus 1eueocephalus) occurred on the eastern coast of the 
United States. Charles Broley banded about 150 Bald Eagles annually 
from 125 active nests in the late 1930*s and early 19iiO's. Between 
1952 and 1957, approximately 80 percent of the nests failed to yield 
nestlings. In 1957, only k3 nests were occupied. Seven of these nests 
produced eight young. Most of the remaining nests contained eggs that 
did not hatch. Some nests were used merely as feeding stations. A 
year later only ten nests remained occupied (Carson, 1962),
This rapid decline of the Bald Eagle in less than a decade 
alerted biologists to the need of establishing norms for the Golden 
Eagle (Aquila chrysaetos) so that any decline in this species could be 
recognized early and possible causes isolated and evaluated, A review 
of the literature indicates that a population decline is well underway, 
Cottam et al, (1961) cites the observations of Maurice Broun in des­
cribing a 33.2 percent and 53.5 percent decline in adult and juvenile 
eagles, respectively, over a l5-year period at Hawk Mountain Sanctuary 
in Pennsylvania, In the same report, Hal Webster, Jr., was quoted to 
have observed a 90 percent decrease of Golden Eagles over a 25-year 
period in Colorado,
In southwestern United States, Golden Eagles have been reported 
to destroy numbers of domestic sheep. Eagles congregating there during
1
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migration were hunted from airplanes. This practice of shooting eagles 
became a popular sport in Texas. The protected Bald Eagle was also shot 
due to the similarity of the two species in juvenile plumage. In addi­
tion, feathers of both species are sought by Indians for use on ritual 
costumes. According to Reagan (1908) feathers from one Golden Eagle
were worth the price of a good horse.
The use of pesticides has introduced another threat. Cramp (1963) 
outlined the decline of three birds of prey in Great Britain and cited 
instances of pesticide residues found in the tissues of 13 different 
birds of prey in Great Britain, Sweden, and Holland. He concluded that 
pesticides were the major cause of decline of some birds of prey. In 
Scotland, Lockie and Ratcliffe (196^) found 72 percent of the nests from
1937 to i960 contained young eaglets, while only 29 percent of the nests
from 1961 to 1963 had young. They attributed this decline in nesting 
success to pesticides, suggesting that the destruction of the eggs by 
the parent birds may have been one of the adverse effects of the pesti­
cides .
. . .  we regard egg-breaking in these species, and in the Golden 
Eagle too, as pathological behavior resulting from contamination 
by pesticide residues. Some of these substances are nerve 
poisons and might produce behavioral disturbance, or metabolic 
disorders. . . .
Earlier the Peregrine Falcon (Falco peregrinus) had been observed in the 
act of egg destruction (Ratcliffe, 1958). Lockie and Ratcliffe dis­
covered between 1937 and 1957 that 11 percent of the nests contained 
broken eggs; while 56 percent of the nests in 1963 were found with des­
troyed eggs. Ten eggs taken from seven nests contained three or four 
chlorinated hydrocarbons probably originating from sheep dips used in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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that locality. Recently, Watson and Morgan (196L) found a dead Golden 
Eagle in Scotland that contained small amounts of organo-chlorine insect­
icides.
In the United States, $6 Bald Eagles were analyzed by Dewitt and 
Buckley (1963). All but one eagle (from Alaska) contained DDT residues. 
Up to 82 parts per million were found in the tissues of the birds. Five 
eggs from other Bald Eagles contained DDT residues in concentrations of 
up to ho ppm. Pen feeding studies on captive Bald Eagles demonstrated 
that an accumulation of 160 ppm of DDT fed in the diet within a 100-day 
period would kill the bird (Dewitt and Buckley, 1963). Both the presence 
of pesticide residues in the Golden Eagle and the known lethal effects 
of certain dosages on the Bald Eagle strongly suggest the possibility of 
deleterious influences on populations of Golden Eagles in regions where 
pesticides are extensively used.
In October, 1962, a federal law was enacted which provided pro­
tection for the Golden Eagle, Similar protection previously given to 
the Bald Eagle had proven inadequate because the sub-adult birds were 
often mistakenly shot as Golden Eagles. Thus, the new law indirectly 
provided additional protection for the Bald Eagle. However, the new law 
was disputed and pressure from dissatisfied livestock owners resulted 
in a recent congressional hearing (Anon., 196L). A need for additional 
ecological data was recognized as a necessary prerequisite for the pro­
per management of the large raptor.
The general objective of this study then, was to provide informa­
tion on the dynamics of a Golden Eagle population. Food habits were 
studied and quantified estimates of predation were determined to serve
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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as a source for evaluating the economic and ecological status of the 
Golden Eagle. Other immediate objectives were to determine density, 
productivity, nesting success, and mortality in the population. Nesting 
behavior and migration were also studied. Used as a reference for 
future comparison, these ecological data can aid in determining the 
effects of any future environmental change, such as the expanded use 
of pesticides.
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DESCRIPTION OF THE STUDY AREâ
Geography
The principal study area (Area A) is situated in the vicinity of 
Livingston, Montana, in central and eastern Park County and western 
Sweetgrass County. The area is a rectangle 30 miles long and h2 miles 
wide including 35 townships or 1260 square miles. Area B merely desig­
nates that portion not included in Area A and includes the counties of 
Meagher, Gallatin, Stillwater, and the portions of Park and Sweetgrass 
counties not part of the principal study area.
Topography
To the north. Area A is bordered by the Bridger Mountain Range 
on the east and by the Crazy Mountain Range on the west. The Absaroka 
Mountains surround the south central and southeast part of the study 
area while the Gallatin Mountains occupy the southwest comer. Eleva­
tions range from U>000 to 10,000 feet above sea level. The Yellowstone, 
the Shields, and the Boulder rivers flow through the study area. The 
river valleys meet the mountains through a transitional foothill area 
of buttes, escarpments, and ravines. This type of land is typical 
nesting habitat of the Golden Eagle.
Climate
The study areas are characterized by dry warm summers and mild 
to average winters with an annual precipitation near 12 to 13 inches. 
Rainfall and snowfall increases in regions of higher elevations,
5
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Temperature and precipitation values for the duration of the study per­
iod are given in Table I.
TABLE I 
CLIMATOLOGICAL SUMMARY*
Month
Average Temperature Total Precipitation
1962 1963 1964 1965 1962 1963 1964 1965
Feb. 25 36 28 27 .95 .13 .18 .20Mar. 31 37 28 22 .37 .49 .37 .67Apr. hi hi 41 43 .60 1.66 .54 2.22May 51 51 52 48 3.65 3.27 2.13 2.02June 59 58 59 58 2.36 3.60 3.29 1.92July 6it 67 70 67 2.02 .66 .70 1.69Aug. 6h 68 63 64 2.47 .24 1.64 2.62
*Data taken at the Livingston FAA Airport in the approximate 
center of the study area.
Persistent local and thermal currents prevail in the area and may 
be important factors in delimiting suitable nesting territories. Warm 
Chinook winds descend from the eastern leeward slopes into the study 
area, Mountain-and-valley breezes are produced by the convectional 
flow of warm air up the valleys during the warmer hours of the day.
These local conditions together with the effects of topographical ob­
structions' produce the current variations typical of the study area.
Vegetation and Land Use
On the lower slopes between U,OGG and 6,000 feet, vegetation 
consists of wheatgrasses (Agropyron spp.), fescues (Festuca spp,), 
needlegrasses (Stipa spp.), Junegrass (Koeleria cristata), and wild rye 
(Elymus spp.) interspersed with sagebrush (Artemisia tridentata) and
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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juniper (Junlperus scopuloruTn). The timber types consist of Douglas- 
fir (Pseudotsuga menziesil) found at the lower altitudes and lodgepole 
pine (Pinus contorta) occupying the higher slopes.
The intermediate slopes between ^,^00 and 7,500 feet are char­
acterized by vegetation of alpine fescues (Festuca ovina). bluegrasses 
Poa spp.), and hairgrasses (Deschampsia spp.). Sagebrush and juniper 
begin to diminish as ninebark (Physocarpus sp.), snowberry (Symphori- 
carpos sp.) and arrow-wood (Viburnum sp.) become more abundant, Douglas- 
fir and lodgepole pine are still the most prevalent types of timber at 
this altitude. Engelmann spruce (Picea engelmanni), alder (Alnus spp.) 
and willow (Salix spp.) are found in the wet bottoms.
On the high slopes between 7,000 and 10,000 feet alpine fescues 
and sedges (Carex spp.) are prominent. Lodgepole pine is the dominant 
timber type. Subdominant timber consists of Douglas-fir, alpine fir 
(Abies lasiocarpa) and limber pine (Pinus flexilis).
Over half of Area A is cultivated for hay, winter wheat, and 
barley. Between 36,000 to Iil,000 head of cattle and 26,000 to 28,000  
head of sheep are raised with approximately 18,000 lambs produced each 
year. The study area is in the heart of the feeder calf producing 
region of Montana.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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STUDY METHODS
Locating nests proved to be a time-consuming and challenging 
physical task. A car was used when possible, but much of the study 
area was covered on foot. Nests were found by locating and observing 
adult eagles. Such signs as whitewashed cliffs and windblown natal 
down from the eaglets also assisted in locating nests. When field 
signs or the behavior of adult eagles indicated the probability of a 
nest, the surrounding area was scanned with binoculars and/or a 
spotting scope. The nest was usually located. In several cases, 
cries of the eaglets aided considerably.
Predator control trappers, ranchers, various sportsmen, and 
others found many of the nests reported in this study. Also, many 
eagle mortalities were discovered by others. Queries directed toward 
those people familiar with parts of the study area were often produc­
tive.
When the nest was located, the type of nesting site and the 
exposure were recorded. The location and altitude of the nest were 
noted on topographical maps of the U.S. Geological Survey. A record 
was kept of the number of young and/or eggs produced. The eaglets 
were banded and colormarked. Identifiable prey remains were counted, 
recorded, and removed from the nest to prevent recounting at a later 
date. The prey items that could not be grossly identified were col­
lected and later compared with museum specimens and skeletons for 
precise identification. Regurgitation pellets from both adults and
9
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juveniles were counted, collected, and stored. Microscope slides were 
prepared of hair of the different mammals found in the area. Using 
these slides together with a hair key (Mathiak, 1938; Spence, 1963), a 
pellet analysis was conducted to identify any additional prey that may 
have not been found in that nest from which the pellets were taken.
Ninety-five samplings were taken from 38 eyries. Three hundred 
and twenty-one pellets or 3.U pellets per sampling were collected. Nine 
hundred and eighty prey specimens or 10.3 prey specimens per sampling 
were identified (Table II).
Visits made to those eyries containing eaglets able to fly or 
glide often required a return trip to the nest site to replace the 
frightened birds that had vaulted from the nest. Some birds would 
glide several miles. One eaglet, inexperienced in flying, landed in 
a river and was forced to swim ashore. These eaglets were then cap­
tured, banded, colormarked, and replaced in their nests.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE II
RECORD OF PREY SAMPLINGS
I962-I96U
Area A and B
Area Area A Area B Area A and B
Year *62 '63
Total 
*6ii 62- 6I4. '62 '63
Total
*6a 62-6U *62 '63
Total
*6a 62-614.
Number of 
Samplings 16 17 33 66 2 16 11 29 18 33 hh 95
Number of
Eyries
Sampled 3 1^ 19 22 2 Ih 9 16 5 29 28 38
Number of
Pellets
Analyzed 0 29 173 202 0 2h 95 119 0 53 268 321
Number of
Identified
Prey
Specimens
89 2if5 368 702 9 155 lia 278 98 aoo as2 980
3ample Success
Pellets collected per sampling 
10.3 Prey individuals identified per sampling
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
NESTING BEHA.VIOR
Nesting Dates
Nesting and egg laying dates of the Golden Eagle are affected by 
the geographical location of the birds, with earlier nesting toward the 
south. Golden Eagles in Alaska lay their eggs at the end of April or 
the first of May (Campbell, I960; Hobbie and Cade, 1962; Marie, 19itli)« 
Montana eagles usually lay their eggs in mid-March while those in 
California may be incubating eggs as early as February (Camie, 195U; 
Dixon, 1937).
Nesting Sites
Sixty-two percent of a total 92 occupied and unoccupied nests 
were located on cliffs. These nests were usually in positions acces­
sible only by ropes. Twenty-six nests were found in Douglas-fir, a 
tree characterized by large limbs that provide ideal support for the 
heavy, bulky nests. Three nests were situated in cottonwoods (Populus 
sp.), two in ponderosa pine (Pinus ponderosa), and two in dead snags. 
Two nests were found on the ground, one on the summit of a bluff 
(Table III).
Wellein and Ray (1961i) determined comparative percentages for 
nesting sites in Wyoming, Colorado, and New Mexico. Eighty-seven per­
cent of the 79 occupied and unoccupied nests were located on cliffs; 
nine nests (11 percent) were found in trees and one nest was situated 
on the ground. Watson (19^7) found, in Scotland, that 70 percent of 
6h nests were located on rocks; the rest were in pine trees.
12
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TABLE III
WESTING SITES 
1963-X96U
Area A and B
1963 1961; All Nests
West Sites
Unoccupied 
Wo.Percent
Occupied 
Wo.Percent
Unoccupied 
Wo,Percent
Occupied 
Wo.Percent
Per- 
Noo cent
Douglas Fir 15 28 8 26 15 29 7 23 26 29
Cliff 32 59 22 71 35 67 21 70 57 62
Cottonwood 1 2 1 3 1 2 2 7 3 3
Ponderosa Pine 2 3 0 0 0 0 0 0 2 2
Dead Snag 2 1; 0 0 0 0 0 0 2 2
Ground 2 h 0 0 1 2 0 0 2 2
Total 5U 100 31 100 52 100 30 100 92 100
1963 1961; All Wests
Altitude
Ranges
Unoccupied Wo. % Occupied Wo. % Unoccupied Wo. %
Occupied 
No. % No, %
3000-U000 2 h 1 k 3 6 0 0 3 h
2i000-^000 21; L8 10 37 26 58 11 hi 37 h6
5000-6000 18 36 10 37 12 27 11 hi 28 35
6000-7000 5 10 3 11 3 7 3 11 8 10
7000-8000 1 2 3 11 1 2 2 7 1; 5
Total 50 100 27 100 1;5 100 27 100 80 100
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Other studies have found different ratios for the location of 
nest sites by the population. Twenty-three nests in Alaska were all 
found on cliffs (Murie, 19LL). In Scotland, Gordon (1955) claims most 
Golden Eagle nests of the Central Highlands are in Scots fir (Pinus 
sylvestris), while those nests in the Hebrides are never in trees, only 
on cliffs. California eagles nesting in trees use the oak (Quercus sp.) 
and the eucalyptus (Eucalyptus sp.) (Dixon, 1937). The preferences of 
nest sites are limited by the range of environmental possibilities.
The similar results of this study and Wellein's and Ray’s suggest a 
similarity of environments. Both study areas were located in the foot­
hills of the Rocky Mountains.
Altitude of Nests
Eighty-one percent of all nests (occupied and unoccupied) were 
located in an altitude range between b,000 and 6,000 feet (Table III). 
Wellein and Ray (196U) found 85.5 percent of all their nests in this 
altitude range. Again, the similarity of habitat between the two study 
areas is probably partially responsible for the parallel results. The 
highest altitude of a nest located in either Area A or B was 7,000 feet. 
Packard (19&5) claimed to have located an empty Golden Eagle nest at 
9,500 feet in Colorado. Wellein and Ray (196^) reported a nest located 
at 10,000 feet.
Nest Exposures
In 1963, 50 percent of 22 cliff nests were on southern exposures? 
23 percent faced east and 18 percent faced west. Although north ex­
posed cliffs were available, only 9 percent of these nests were on
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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northern exposures (Table IV). These data suggest an exposure prefer­
ence correlated with the direction of the sun's rays. This sun exposure 
would be important during the early spring months, particularly for the 
eggs and incubating adults in March, when the average monthly tempera­
ture is often below freezing. The warmer months of June and July would 
also favor these nests facing south and east. In the morning, easterly 
exposed nests receive the warm morning sun while in the hot afternoons 
they are shaded as the sun moves west. In Scotland, Watson (1957) 
found the majority of nests in his study area faced either northerly 
or easterly directions. However, he noted that most of the cliffs faced 
these directions.
TABLE IV
EXPOSURES OF OCCUPIED CLIFF NESTS
1963-1964
Area A and B
Direction of Exposures '
North East West South
No. Percent No. Percent No. Percent No. Percent
Cliff Nests 
Occupied 1963 2 9 5 23 4 18 11 50
Cliff Nests 
Occupied 1964 2 10 5 24 4 19 10 48
Supernumerary Nests
Many pairs of eagles build more than one nest. The same nest 
may be used through consecutive nesting seasons even though additional 
supernumerary nests are repaired and regularly attended until the eggs
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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are laid. Supei*numerary nests belonging to one pair of eagles varied 
in distance apart from several feet to 3.8 miles (Table XX, Appendix). 
Similarly, Lockie and Ratcliffe (196It) described the distances separate 
ing alternate nests in Scotland as ranging from a few yards to 3 miles. 
The number of nests associated with one pair of birds varies. Many of 
the pairs appeared to have had only one nest. Eight nests, all within 
a proximity of .3 of a mile, were used by another pair. Watson (1957) 
reported a total of 61i eyries in Scotland that belonged to 12 pairs of 
eagles. A single pair in California has 12 nests (Dixon, 1937).
Territoriality
Though nesting and hunting territories are defended, the occupied 
nests of different pairs may be found in near proximity. In 1939, Murie 
(19bb) found the occupied nesting sites of two pairs of nesting eagles 
1^ miles apart. In 19lil, he found two other nesting pairs with eyries 
located only one mile apart. During my investigation, in 1963, two 
occupied nests were found 1.15 miles apart in two different small stream 
drainages. These were occupied again in 196L. Two additional nests 
were located in 1961i on a single butte only .97 of a mile apart. This 
butte is a long semicircular cliff on which one nest faced the south­
west, while the other had an exposure directed toward the southeast.
Dixon (1937) explained that the proximity of different occupied 
nests in California was actually due to the territoriality of eagles.
The eagles, '’jealous” of their hunting ranges, could observe each other, 
if birds on the different nests were mutually visible. Due to natural 
barriers, this did not appear to be the case in my study. Though the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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nests were in close proximity, available hunting ranges were probably 
widely separate. The nests may have been near the boundary separating 
the two nesting territories.
In winter, the expression of territoriality is probably reduced. 
Communal feeding grounds may be utilized by groups of eagles. This has 
occurred in areas where amounts of carrion are common (Brown and Watson, 
1962i; Gordon, 1955î Watson, 1957).
Effects of Human Interference
Eaglets were stolen from nests in several instancesj yet, the 
adults returned the following year to occupy the same nest. In one 
case, a fully-feathered eaglet was shot from the nest. The parents 
returned the following year and successfully reared another eaglet.
In 1962, an adult male was shot at one nest. The eaglet was either 
shot or had died when the female failed to return. The nest remained 
empty for two years, but was again occupied in 1965. Sandernan (1957) 
relates nine instances where one member of a pair of Golden Eagles was 
killed, and a pair was present the following season for six of the 
cases. In California, the female of a pair was shot in December, but 
two eagles began nesting in February (Dixon, 1937). The destructive 
effects of human interference on nesting eagle populations may be 
buffered by the availability of unmated adults. Watson (1957) sug­
gested that instances of non-breeding of certain pairs may be due to 
the immaturity of these newly acquired mates.
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PRODUCTIVITY
Egg Production
In 196li and 1969, 20 nests produced 1̂2 eggs for an average of 
2.10 eggs per eyrie (Table V). Three nests contained three eggs; one 
nest held only one egg and the remaining nests were found with two eggs. 
Clutch sizes observed in California, Colorado, and Scotland are listed 
in Table 71. My study exhibits a slightly higher frequency of eyries 
with three eggs and slightly lower proportion of one-egg nests. Regional 
differences involving marginal to prime habitats may affect the clutch 
size.
TABLE V
EGG PRODUCTION
1961-1969
Area A and B
Number of 
Nests
Total Number 
of Eggs
Average Number 
Eggs Per Nest
196b 13 29 2.23
1969 7 13 1,86
Total 20 b2 2,10
Hatching and
In 1963 and 196b, b9 successful nesting efforts produced 8l eag= 
lets for an average of 1,80 eaglets per nest. From those hatched, 70 
fledged for an average of 1,96 fledglings per nest; 86,b percent of the
18
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TABLE VI
COMPARISON OF CLUTCH SIZES FROM DIFFERENT AREAS
Inves tIgation 
and Area
Number of 
Clutches in Sample
Frequency of Different 
Clutch sizes (Percent) 
1 egg 2 eggs 3 eggs
Dixon (1937) 
California
unknown 10 80 10
Gordon (1927)
Scotland
82 18 72 10
Hanna (1930) 
California
unknown 35 60 5
Jollie (19U3) 
Colorado
5 20 80 0
Slevin (1929) 
California
21 19 67 lit
Present Study 
Montana
20 5 80 15
hatched eaglets were successfully reared. For the total ^1 successful 
and unsuccessful nesting attempts an average of I,59 nestlings hatched 
and 1.37 eaglets fledged from each of these nests (Table VII),
Data taken by Wellein and Ray (196it) from 23 nests display almost 
identical results with the present study. An average of 1,59 eaglets 
hatched for each nesting attempt. An average of 1,32 birds were fledged 
per nest; 85.7 percent of the hatched nestlings fledged. These figures 
do not include four eaglets taken for study purposes by these investi- 
gators.
Data recorded in Scotland demonstrate lower productivity values.
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Watson (19^7) determined an average of only 0.8 young produced per annum 
by each pair of adult eagles from five nests over a 12-year period.
Brown and Watson (196b) found less than an average of 1.3 eaglets were 
reared for each of 97 successful nestings and Sanderaan (1957) determined 
an average of l.b eaglets were fledged from 19 successful nesting ef­
forts.
Density of Nesting Pairs
In 1963, the average density for 17 known nesting pairs of Golden 
Eagles in Area A was determined to be one pair per 7b,2 square miles or 
2.06 townships. In 196b, 19 known pairs were occupying the same area; 
the average density was one pair per 66.3 square miles of 1.8b town­
ships. These figures express the maximum area per pair, neglecting any 
reservation made for both human-inhabited areas unsuitable for eagles 
and the possibility of any unknown nesting pairs occupying the area. 
Dixon (1937) mapped the actual areas utilized by 27 nesting pairs of 
Golden Eagles in California. Ranging from 19 to 59 square miles, the 
average area employed by each pair was determined to be 36 square miles, 
the equivalent of one township. Arnold (195b) located six pairs of 
eagles on six adjacent townships; the average density in this case was 
also one pair per township. Lockie (196b) determined an average density 
of 27.1 square miles for each of 13 Golden Eagle pairs in Scotland. In 
another Scottish study, Watson (1957) found that the average area for 
each of lb pairs of eagles was less than half a township. Of these lb 
pairs of eagles, five pair each used average areas of 9 square miles.
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FOOD HABITS
Survey of Identified Prey
Of the 980 prey specimens collected and Identified from 38 eyries 
over a three-year period from 1962 to 196L, 87 percent were mammals 
(Table VIIl). Whitetail Jackrabbits (Lepus townsendi) were the pre­
dominant prey, composing ii2 .7 percent of the total number of mammals 
and 37.2 percent of the total prey specimens (Table IX). Desert and 
Mountain Cottontails (Sylvilagus audubonl and nuttalll) were nearly 
as prominent, representing 37oh percent of the mammals and 32.6 percent 
of the total number of prey items. Eighty percent of the mammals were 
lagomorphs; the remaining 20 percent in order of frequency of occur­
rence were the Yellow-bellied Marmot (Marmota flaviventris), Richardson 
Ground Squirrel (Citellus richardsoni), fawn Mule Deer (Odocoileus 
hemionus), Longtail Weasel (Mustela frenata), vole (Microtus spp.) 
Blacktail Prairie Dog (Cynomys ludovicianus), and fawn Pronghorn Ante­
lope (Antilocapra americana) (Table XXIV, Appendix).
Birds composed 12.14. percent of the total number of prey items. 
Black-billed Magpies (Pica pica) were the most prevalent avian form, 
representing 36 percent of the birds (Table XXV, Appendix). Grey 
Partridge (Perdix perdix) were common among the prey identified, »
representing 21 percent of the total birds. Blue Grouse (Dendragapus 
obscurus) composed 16 percent of the birds found. Most of the remain­
ing 27 percent of the birds, in their respective order of frequency of 
occurrence were Sage Grouse (Centrocercus urophasianus)» Great Horned
22
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TABLE ¥111
SOMMARY OF PREY COMPOSITION IN THE DIET OF NESTING GOLDEN EAGLES
1962-196U
Area A and B
Type of Prey Percent1962
Percent
1963
Percent
196k
PercentTotal
Mammals 85 88.5 86.2 87.0
Birds 15 11.1 12.7 12.k
Reptiles 0 0 08 .k
Game Species 9 7.it 9.9 8.8
Non-game Species 91 92.0 89.8 90.9
Domestic Species 0 .2 0 .1
Note: This table represents data from 9^ samplings taken from 38 nests.
Owl (Bubo virginianus), Red-shafted Flicker (Colaptes cafer), Ring-necked 
Pheasant (Phasianus colchicus) and Short-eared Owl (Asio flammeus).
The only reptiles tallied were four snakes. Two of the snakes 
were Prairie Rattlesnakes (Crotalus viridus). The remaining two snakes 
were not identifiable. These reptiles represented only O.U percent of 
the total prey items.
Game and Domestic Species as Prey
Game and domestic species represented a fraction of the prey re­
corded in this survey. Only 8.9 percent of the prey items were game 
and domestic species (Table IX). Thirty percent of the game species 
were Grey Partridge. Fawn Mule Deer represented 28 percent, Blue Grouse
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TABLE IX 
FOOD OF NESTING GOLDEN EAGLES
1962-196a
Area A and B
1962 1963 196b TotalPrey Species No. Percent No. Percent No, Percent No. Percent
Whitetail Jackrabbit 38 39 156 39.0 171 35.5 365 37.2Cottontail(Desert&Mtn.) 32 33 126 3 1 .5 161 33.b 319 32.6Yellow-bellied Marmot 11 11 26 6.5 33 6.8 70 7.1Richardson Ground Squirrel 0 0 25 6.2 19 3.9 bb b.5Black-billed Magpie 7 7 18 b.5 19 3.9 bb b.5Grey Partridge 2 2 9 2.2 15 3.1 26 2.7Fawn Mule Deer 1 1 8 2.0 15 3.1 2b 2.b
Blue Grouse 5 5 8 2.0 6 1.2 19 1.9
Longtail Weasel 0 0 0 0 10 2.1 10 1.0
Sage Grouse 0 0 2 .5 8 1.7 10 1.0
Vole (Longtail, 
Richardson, & others) 0 0 h 1.0 5 1.0 9 .9Great Homed Owl 1 1 2 .5 3 .6 6 .6
Blacktail Prairie Dog 0 0 5 1.2 0 0 5 .5
Red-shafted Flicker 0 0 2 .5 2 ,b b .b
Ring-necked Pheasant 0 0 0 0 b .8 b ob
Fawn Antelope 1 1 2 o5 0 0 3 .3
Short-eared Owl 0 0 2 .5 0 0 2 ,2
Prairie Rattlesnake 0 0 0 0 2 .b 2 .2
Unidentified Snake 0 0 0 0 2 ob 2 .2
Striped Skunk 0 0 0 0 1 .2 1 ,1
Porcupine 0 0 0 0 1 .2 1 .1
Bushytail Woodrat 0 0 1 .2 0 0 1 .1
Muskrat 0 0 1 .2 0 0 1 .1
Domestic Lamb 0 0 1 .2 0 0 1 .1
Long-eared Owl 0 0 1 .2 0 0 1 .1
Sharp-tailed Grouse 0 0 1 .2 0 0 1 .1
Marsh Hawk 0 0 0 0 1 .2 1 ol
Sparrow Hawk 0 0 0 0 1 .2 1 ,1
Pigeon 0 0 0 0 1 .2 1 .1
Hawk Nestling 0 0 0 0 1 .2 1 .1
Long-billed Curlew 0 0 0 0 1 .2 1 .1
TOTAL 98 100 boo 99.6 b82 99.7 980 99.8
Note: This table represents data from 95 samplings taken from 38 nests.
These percents do not always total exactly 100 percent due to the 
rounding error.
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composed 22 percent, and Sage Grouse, 11 percent, of the game species.
The remaining 8 percent were Ring-necked Pheasants, Pronghorn Antelope 
fawns, and a Sharp-tailed Grouse (Pedioecetes phasianellus) (Table XXVT, 
Appendix). The only remains found of a domestic animal were of one lamb.
Eagle predation on live game and domestic species has been re­
ported by many observers. Golden Eagles have been known to kill or 
attack Big-horn Sheep lambs (Ovis canadensis) (Kennedy, 19U8), Pronghorn 
Angelope (Lehti, 19k7), Whitetail Deer (Odocoileus virginianus) (Willard, 
1916), Mule Deer (Craighead and Craighead, 1956), domestic geese (Smith, 
1915), chickens (Musselman, 19L2), calves (Wood, 1914-6), and lambs 
(Gordon, 1955} Lockie and Stephen, 1959} Lockie, 1961;), Other investi­
gators have observed that eagles either neglect or only very slightly 
influence various domestic and game populations which are available to 
them (Arnold, 19514} Brown and Watson, 196^} Lockie and Stephen, 1959} 
Stephen, 1950} Spencer, 1914-3) • One pair of Golden Eagles on Area A 
nested 200 yards from a small farm with several hundred chickens. The 
eagles were known to have nested there for 5 years; yet, there were 
never any instances of known predation on the poultry.
Predation on domestic species determined by this study was negli­
gible. Daring the investigation, 26,000 to 28,000 sheep were raised on 
Area A, Annually, approximately 18,000 lambs were produced. There 
were no instances of any domestic animals taken (dead or alive) by the 
large raptors in the 702 prey items identified from Area A (Table XXVIII, 
Appendix). The remains of one lamb were found at the foot of a nest in 
Area B, This lamb may have been taken as carrion.
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Survey of Food Habit Studies
A number of other food habit studies display Golden Eagle diets 
which are composed predominantly of lagomorphs. In Russia, Labutin 
(1962) analyzed prey specimens taken from nests to find 70 to 90 percent 
of all food consisted of White Hares (Lepus timidus). In Kansas, an 
analysis of 30 Golden Eagle stomachs showed that 18 contained cotton­
tails and jackrabbits; nine contained prairie dogs (Gloyd, 192S)« Rab­
bits were found in over $0 percent of 26 Golden Eagle stomachs analyzed 
in California by McAtee (1935)o Arnold (195U) described a stomach anal­
ysis in which cottontails and jackrabbits were found in h3 of 102 Golden 
Eagle stomachs collected in numerous states. From 138 prey specimens 
taken from nests in Colorado 7ho6 were rabbits, 23.2 percent were prairie 
dogs, and 2.2 percent were rats and mice (Arnold, 195it). Woodgerd (1952) 
in another Montana study analyzed the stomachs of 51 Golden ingles to 
find 26 contained Whitetail Jackrabbit, In California, Camie (195Ü) 
found the Blacktail Jackrabbit (Lepus califomicus), the most prominent 
prey item, representing 28.6 percent of 503 identified prey items.
Many European studies have found prey was characterized by a 
large proportion of avian forms; birds of various species, usually 
grouse or ptarmigan (Lagopus, Tetrao, Lyrurus), were taken almost as 
frequently as a lagomorph (Hagen, 1952; Lockie and Stephen, 1959; Utten- 
dorfer, 1939; Stephen, 1957).
A number of food habit studies have exhibited prey frequencies 
in which rabbits or hares were not the prominent species. In Alaska, one 
population has been found to subsist primarily on ground squirrels 
(Citellus parryi). Murie (l9iii*) found evidence of these ground squirrels
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in 5UI|- pellets or 86 percent of the total pellets examined. In the 
Soviet Union (Kirgizia) Golden Eagles are described as feeding predom­
inantly on marmots (Marmota sp.) (Trsaliev, 1962). Sulkava (1959), in 
Finland, found that 33 percent of the 99 identified remains in 12 nests 
were of Capercaillie (Tetrao urogallus). Here, a bird became the most 
prevalent prey species.
Comparison of a California and Montana Food Habit Study
The prey species represented in my census are largely different 
than those determined by Camie (195b), in California. However, notable 
similarities exist. Nearly the same proportion of mammals to birds is 
shown in each study (Table X), Jackrabbits and magpies represent the 
dominant mammalian and avian forms in similar proportions in both in­
vestigations, although the California hares are Blacktail Jackrabbits
instead of the Whitetail Jackrabbit and the magpies are Yellow-billed 
Magpies (Pica nuttallii) instead of the Black-billed Magpie common in 
Montana.
TABLE X
COMPARISON OF SELECTED FREY FORMS BETWEEN
A CALIFORNIA STUDY AND THIS MONTANA STUDY
Jackrabbit(Lepus) Magpie (Pica)
Percent 
of Birds
Percent of 
Mammals
Percent of 
Mammals
Percent
Total
Percent 
of Birds
Percent
Total
Camie‘s Study
(195b) 13.5 77.3 37.0 28.6 bb 5.7
Present Study 12,b 87.0 b2o7 37.2 36 b.5
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QUANTITATIVE ESTIMATION OF EAGLE PREDATION
Proper management of the Golden Eagle is dependent on quantitative 
information concerning the ecology of eagle predation and Its economic 
effects. A variety of methods can be utilized to quantify numbers of 
prey species taken by individual eagles, pairs, or a population. Such 
information can be important in determining the effect of eagle predation 
on populations of various prey species.
The earliest attempts at quantifying predation by Golden Eagles 
produced only crude estimates, Oberholser (1906) estimated that IhSO 
pairs of Golden Eagles, which he had calculated to have been in Montana, 
would kill 130,500 Sharp-tailed Grouse in a three-month period during 
the nesting season. He assumed each pair took an average of one grouse 
per day. During the nesting season, the grouse were parent birds also 
and consequently the eagles would inadvertently be destroying 391,500 
grouse. Finley (1906) estimated that in California one pair of eagles 
with two young would consume six ground squirrels a day and concluded 
they would kill 5U0 ground squirrels during a three-month period. By 
similar means, Cameron (1908) calculated a pair of nesting eagles in 
eastern Montana might kill 636 prairie dogs within a four-month period. 
Such estimates were interesting but offered little of scientific value.
Recently, quantified data of eagle predation have been used by 
several investigators. Spofford (1963) used a biomass figure to demon­
strate that eagles could not consume the number of domestic lambs and 
kids purported to have been taken by them in a Texas region. Brown and
28
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Watson (196I4.) employed biomass computations to determine the prey con­
sumption of Golden Eagles for a study in Scotland» They determined the 
food mass consumed annually per known pair of eagles was equivalent to 
two dead sheep, 70 Mountain Hares (Lepus timidus scoticus), and I4.O grouse 
(Lagopus lagopus), or one dead stag (Cervus elaphus), 110 rabbits 
(Oryctolagus cuniculus), and 160 ptarmigan (Lagopus mutus)»
The most extensive study quantifying raptor predation was con­
ducted by Craighead and Craighead (1956)* The general methods of compu­
tation used in my study to determine eagle predation were patterned after 
the procedure developed by these investigators. They calculated the 
biomass and the number of prey that a raptor population took in a 36 
square mile area during the course of an annual cycle. In making their 
computations they utilized quantitative data on the number of raptors 
present and the length of time the raptors spent on the area (raptor 
days), a sample of the food consumed by the collective raptor population, 
the average weights of the major prey species, and quantitative food 
requirements of the various raptor species determined from feeding ex­
periments. With these data they were able to quantify the number of 
each prey species taken by the hawk and owl populations»
Their biomass computations showed the raptor population consumed 
a total annual biomass figure of approximately 5,000,000 grams in the 
year 19lû--~h2 and 3,000,000 grams in 19b7-ü8» After reducing the biomass 
figures to numbers of prey individuals by a series of computations they 
concluded that the raptor population consumed an annual total of more 
than 121,000 prey individuals in 19Ul"l|2 and a total of 55,000 in the 
year 19b7-L8.
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In ray study, a modification of Craighead*s procedure for quanti­
fying raptor predation was projected into three methods to estimate the 
quantitative values for predation by a population of Golden Eagles 
inhabiting a definite land area during the breeding seasono These 
three procedures will be referred to as Methods One, Two, and Three*
In Method One, a minimum computed biomass consumed by the eagle popu­
lation was determined for a 150-day period in 1963 and 196k on Area A*
A minimum number of prey individuals taken was determined by mathematic­
ally combining the information from these biomass figures and the food 
sample of prey forms taken by the eagles in the study area* This method 
is basically identical to the method devised by Craighead and Craighead 
(1956).
In Method Two, the quantitative values for minimum food require­
ments used in Method One were replaced with values representing food 
masses observed to have been taken by two nesting pairs of eagles. The 
remaining procedure was a repetition of the process used in Method One,
For Method Three, the numbers of prey items brought to nests by 
adults over a known period of time were mathematically reduced to an 
average equivalent factor of 0 ,k prey individuals per eagle per day*
By projecting this factor onto the total population over the duration 
of the study period it was possible to obtain an estimate of the total 
number of individuals preyed upon by the eagle population. The percent 
of composition of each prey species collected in the food sample was 
multiplied times the total number of prey to compute the number of each 
species taken by the eagle population.
In all three methods the number of days in the study period and
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the number of eagles in the study area were used to compute the popula­
tion predation values. The product of these two figures was referred 
to as raptor pressure days in the study conducted by Craighead and 
Craighead (1956). Accordingly, the product of the number of eagles 
(adults and eaglets) on the area and the 150 days of the study period 
yields the number of predation pressure days exerted by the Golden Eagle 
population for this period (Table XI). In this form, these figures are 
incorporated into the three methods.
Census figures for eagles were modified by adding 20 percent so 
as to include all unknown nesting pairs, unmated adults, and immature 
eagles. This percentage was determined by Brown and Watson (196L) and 
is believed to closely approximate the condition on Area A, Nestlings 
were considered equivalent to immature and mature eagles in the amount 
of food mass consumed. Nestling raptors require less food mass than 
adults during earlier stages of the nesting period and more than adults 
during the later stages. This variance averages to approximately the 
same amount consumed by adults during the same period (Craighead and 
Craighead, 1956; Brown and Watson, 196Ü).
Method One
In Method One, the edible weight determined for each prey species, 
(a) (described later in the text), was multiplied times the number of 
each prey species represented in the food sample, (b) (Table XXVIII, 
Appendix),to determine the total weight, in the sample, of each repres­
entative species preyed upon. By combining the weights represented by 
each prey species a sample biomass was computed (^ab)o The minimum 
total biomass consumed by the population (c) was determined by multiplying
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TABLE XI
TOTAL PREDATION DAYS OF A GOLDEN EAGLE POPULATION 
DURING A ISO-DAT PERIOD
Area A 
15 March - 12 August 
1963-1964
Adult Eagles 1963 1964
No * ol Adult Eagles 34 3^
No. of Days of Adult Pressure 1^0 1$0
Predation Pressure Days by Total Adult Population , . . glOO ^700
Nestling & Juvenile Eagles
No. of Nestling or Juvenile Eagles . . . . . . . . . .  19 24
No. of Days Nestling or Juvenile Pressure . . . . . . .  99 99
Predation Pressure Days by Total Nestling or
Juvenile Population . . . .  I88I 2376
Unknown Resident Eagles*
No. of Eagles 7 8
No, of Pressure Days . . . . . . . . . . . . . . . . .  1^0 1^0
Predation Pressure Days . . . . . . . . . . . . . . . .  10$0 1200
Total
Total Predation Pressure Days . . . . . . . . . . . . .  803I 9276
* This includes unknown nesting pairs, unmated adults, and 
immature eagles and is computed to be 20^ of the known nesting 
population. This percentage was determined by Brown and Watson (1964).
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the predation pressure days times the average minimum food requirements 
of a Golden Eagle (Fevold and Craighead, 19^8)« The approximate number 
of prey individuals taken by the population over the duration of the 
study period was computed by applying a simple proportion. This propor­
tion states that the number of each prey species in the food sample (b) 
is related to the sample biomass (ZZab) as the minimum total number of 
the prey species taken by the population (x) is related to the minimum 
total biomass consumed by the eagle population (c). Thus, the minimum 
total number of prey individuals taken by the eagle population (x) can
be computed by the following formulas x = - (b). The resultant(I&b)
computed numbers of each prey species taken, demonstrating the limits 
imposed by the variance of prey weights, are shown in Table XII„ Between 
18^0 and 22^0 total prey individuals in 1963 and between 2100 and 2600 
individuals in 196U were computed to have been taken. This method, based 
on the minimum food requirements of the Golden Eagle, displays approxim­
ations which are probably minimal. No reservations are made for any 
uneaten portions which are edible.
Method Two
In Method Two, predation values were determined by computing the 
amount of food mass brought to the nests by adults. Two nests on Area 
A were each visited twice in 196L. Prey remains were either removed or 
marked during the first sampling. The eaglets departed from the nest 
shortly before the second visit, 20 to 22 days following the first food 
sampling. A record was made of the prey items found in the nests (Table 
XIII). An average sample biomass was determined for the average 21-day
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TABLE XII
QUANTITATIVE ESTIMATE OF EAGLE PREDATION 
METHOD 1 (DETERMINED BY USING MINIMOM 
FOOD REQUIREMENTS OF CAPTIVE EAGLES*) 
March 1$ - August 12, 1963-6^
(a)
Edible Wt, 
of Species
(b)
No. Prey
(ab)
Biomass 
Value of 
Sample
j(b)
Computed No. of Prey 
Indlv. Taken
1963
Species
Lower Upper 
Bound Bound
Sample
(1962-63)
Lower
Bound
Upper Lower Upper Lower Upper 
Bound Bound Bound Bound Bound
Whitetail
Jackrabbit 1^75 1925 21*8 390600 1*771*00 650-795 755-920Cottontail
(Mtn.&Desert) 1*75 581 21*1 111*1*75 11*0021 635-775 730-895Yellow-bellied
Marmot 11*81 1732 53 7515U 91796 11*0-170 160-195
Black-billed
Magpie 125 152 33 1*125 5016 85-105 100-125Richardson
Ground Squirrel 155 189 26 I1O3O 1*911* 70- 85 80— 95
Mule Deer Fawn 31*02 1*158 21* 8161*8 99792 65- 75 75“ 90
Grey Partridge 237 290 16 3792 1*61*0 1*0- 50 50- 60
Blue Grouse 662 809 15 9930 12135 1*0- 50 1*5- 55
Longtail Weasel 157 192 8 1256 1536 20- 25 25” 30
Sage Grouse 91*1* 1151* 7 6608 8078 20- 25 20- 25
Others 735 899 31 22785 27869 80-100 95-115
Total (%ab) 711*1*03 873197 181*5 2255 2135 2605
Total Predation Pressure Days by Population (Table Xl) 
Minimum Food Mass Requirements of 1 Golden Eagle (gms= 
Minimum Total Biomass Consumed by Pop. (gms.) (c) . . «
3. Total Biomass of Prey
Sample (gms.) (1962-63) (£ab) 
li. Ratio of Sample Biomass to
Total Biomass (-Sg) . . « . o
1963
BÔ3Î
286
196U
286
2296866 2652936
Lower Upper 
Bound Bound
711*1403 873197 
1 9 ^  3o2 1 5 ^ 2.630 
196U
3.7ll*^3.038
*This is the average minimum food mass requirement of the male and female 
Golden Eagle determined by Fevold and Craighead (1958).
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TABLE XIII
COMPARATIVE PREY COMPOSITIONS OF TWO ADJACENT NESTS
1963-196L
Date - 7"-6-63 6=18=61; 7—11;—61;Nest 12 Nest 13 Nest 12 Nest 13 Nest 12 Nest 1^
Prey Species No, % No, % No. % No. % No. % No. %
Cottontail 
(Desert & Mtn.) 13 59 13 hi 19 66 6 50 26 76 23 70Whitetail
Jackrabbit 2 9 13 hi 7 21; 6 50 3 9 5 15Mule Deer Fawn 1 5 2 6 2 7 0 0 1 3 0 0Yellow-bellied
Marmot 2 9 0 0 1 3 0 0 0 0 0 0
Blue Grouse 2 9 0 0 0 0 0 0 0 0 0 0Black-billed
Magpie 1 5 1 3 0 0 0 0 1 3 1 3Richardson
Ground Squirrel 1 5 1 3 0 0 0 0 2 6 0 0Grey Partridge 0 0 0 0 0 0 0 0 0 0 1 3Ring-necked
Pheasant 0 0 0 0 0 0 0 0 1 3 0 0
Sage Grouse 0 0 0 0 0 0 0 0 0 0 1 3Porcupine 0 0 0 0 0 0 0 0 0 0 1 3
Prairie
Rattlesnake 0 0 0 0 0 0 0 0 0 0 1 3Red-shafted
Flicker 0 0 1 3 0 0 0 0 0 0 0 0
Blacktail
Prairie Dog 0 0 1 3 0 0 0 0 0 0 0 0
Total 22 101 32 100 29 100 12 100 3i; 100 33 100
Numerical Expression of Prey Items Accumulated in Nests 
Over a Three Week Period 
June 18, I96I4, to July 10, 196Ii (Approx^)*
Nest 12 - 3ii Prey Items = 20=22 Days = 1,5 to 1.7 Prey Items Per Day
Nest 13 “ 33 Prey Items - 20=22 Days - 1,5 to 1.6 Prey Items Per Day
Average - 33,5 Prey Items = 21 Days = 1.6 Prey Items Per Day.
■̂ T̂his date was approximate because the eaglets had left the nest prior 
to the last sampling date.
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period by computing the total edible weight of the prey found in the 
second food sampling. Upper and lower values were applied to the bio­
mass figure due to the weight approximation of the prey. Eighty-four 
predation pressure days were computed by multiplying the average 21 days
for which the eyrie was used as a feeding station times the four eagles
(two adults, two nestlings) associated with the nest. Values for one 
eagle ration were determined by dividing the 8Ii predation pressure days 
into the minimum and maximum values for the edible weight of the sample 
biomass. These computed ration values were used to determine the total 
biomass consumed by the population over the 1^0-day study period. Be­
cause the procedure used in Method Two was largely a repetition of Method 
One, the total process was shortened by merely substituting the ration 
values of Method Two in place of the values for minimum food mass re­
quirements used in the first method. This was done by computing the
ratios between the food mass requirement values of Method One and the
upper and lower ration values of Method Two. These ratios were used as 
adjustment factors and multiplied times the average computed number of 
prey individuals determined in Method One to obtain the limits of the 
prey numbers determined by Method Two (Table XIV), These ratios were 
validly used as adjustment factors because the computed number of prey 
is directly related to the weight of the food mass.
For 1963 and 196b, the average limits of 21^0 and 2600 prey 
individuals were computed to have been taken during each year's study 
period. In this method the major approximation of data utilized is 
compounded because it must be used twice; consequently, the range of 
variation is too large to display any valid difference in the final
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TABLE XIY
QUANTITATIVE ESTIMATE OF EAGLE PREDATION 
METHOD 2 (DETERMINED BY USING FOOD 
REQUIREMENTS OF WILD EAGLES)
March 15 - August 12, 1963 - 1?6L
Species
Nest 12Edible ¥t. of Prey 
(Table XXXIII) No. of Sample Biomass 
Lower Upper Prey in Lower Upper 
Bound Bound Sample Bound Bound
Nest 13
No. of Sample Biomass 
Prey in Lower Upper 
Sample Bound Bound
Cottontail
(Mtn.&Desert) U75 581 26 12350 15106 23 10925 13363Whitetail
Jackrabbit 1575 1925 3 4725 5775 5 7875 9625
Mule Deer 
Fawn 3U02 iil58 1 3402 4158 0 0 0
Blackbilled
Magpie 125 152 1 125 152 1 125 152Richardson 
Ground Squirrel l55 189 2 310 378 0 0 0
Grey
Partridge 237 290 0 0 0 1 237 290Ring-necked
Pheasant 6L7 791 1 647 791 0 0 0
Sage
Grouse 9kh II5I4 0 0 0 1 944 1154
Porcupine hhl3 5393 0 0 0 1 4413 5393
Prairie
Rattlesnake 396 kSh 0 0 0 1 396 484
Total 21559 26360 24915 30461
Average Biomass from both Nests Computed
from Samples (gms c) . 
Population Predation Days for Nest
(ii Eagles - 21 Days) . 
Average Food Mass Consumed Per Eagle Per Day (gmso) . 
Minimum Food Mass Requirement as Determined by Fevold
and Craighead (1958). 
Adjustment Factor (Ratio of Food Masses) . ........
Lower Upper
Bound Bound
23237 28410
84 84
276.6 338.2
286 286
.967 1.183
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TABLE XT¥
Quantitative Estimate of Eagle Predation 
Method 2 (Continued)
Prey Species
Computed 
NOo Prey 
Indlvo Taken 
Method 1 
(1963-1964 Avers 
Lower Upper 
Bound Bound
Computed 
No o Prey 
IndiVc. Taken 
Method 2
Adjus tment Factor ) 
Lower Bound Upper Bound
Whitetail Jackrabbit 705 — 860 680 - 835 830 - 1015
Cottontail (Mtn.& Desert) 685 - 835 660 « 810 805 - 990
Yellow-bellied Marmot 150 - 185 145 - 175 180 - 220
Black-billed Magpie 95 = 115 90 - 110 110 - 135
Richardson Ground Squirrel 75 — 90 75 - 90 85 " 105
Mule Deer Fawn 70 - 85 70 = 85 80 — 100
Grey Partridge 45 = 55 45 - 55 55 ” 65
Blue Grouse 45 - 50 45 - 55 50 - 60
Longtail Weasel 25 - 30 25 - 30 30 - 35
Sage Grouse 20 - 25 20 - 25 25 — 30
Others 90 - 105 85 - 105 100 - 125
Total 2005 2435 1940 2375 2350 2880
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computations between the two years of the studyo These computations 
account for the study periods of both 1963 and 196ij, and represent data 
computed as an average for each of these two yearso
This method would tend to display higher maximum values than 
Method One due to its inclusion of uneaten edible portionso However, 
in opposition, a minimal influence may exist if the adult eagles fail 
to bring into the nest all that is killed or taken^ In addition, any 
tendency of the adults to carry away prey previously brought to the nest 
would minimize the rations computed for the eagles.
Sources of Bias for Methods One and Two
Food habits. The data used and expressed in both Methods One and 
Two exhibit several possible sources of bias* Prey items are not fre­
quently found at the nest site until the eggs have hatchedj the number 
of prey species found in the nests usually increases as the eaglets grow 
older» Thus, the prey composition is more indicative of the latter part 
of the nesting period. Subsequently, such prey as Richardson“s Ground 
Squirrels, Mule Deer fawns and perhaps the Yellow-bellied Marmot, which 
are found less frequently in early spring, probably compose a smaller 
percentage of the prey in the earlier part of the 150-day period. This 
bias would tend to overemphasize these three species in the final compu­
tations. In addition, the prey composition determined from remains in 
the nest and from pellet analyses may be biased by the fact that some 
prey species may be captured but not carried to the nest. Others may 
be obscured due to characteristics such as a small size or lack of 
endurability which would tend to reduce their frequency of appearance
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in proportion to other prey items whose remains are preserved or easily 
founds Lagomorph feet and legbones become entangled in the nest con­
struction and are more resistant to being blown or knocked from the 
nest than, perhaps as are the remains of a bird*
Variability of prey weightso The variability of the prey weights 
became the major source of approximation. Literature, museum specimens, 
and correspondence with several investigators were sources used to 
determine the average adult and juvenile weights and the periods which 
juveniles were available for each species. The adult and juvenile 
weights were averaged according to their respective periods of avail­
ability during the period of study to determine one figure which would 
represent the average probable weight of one member of each species. 
Wastage factors determined by Brown and Watson (196^) were deducted 
from these weights. The resultant edible weights were replaced with 
upper and lower bound limits of plus and minus 10 percent (Table XXXIII, 
Appendix). The upper weight value approaches the average adult weight 
while the lower value approaches the average juvenile weight. If either 
juveniles or adults were selected the approximation represented in the 
final computation would account for most of this bias.
Prey species that were not prominent constituents of the diet 
were combined into one group (Table XXXIV3, Appendix). Average edible 
weights were determined for each prey item, combined, and reduced to 
one figure. Although final computations were not made for these lesser 
represented species, their average edible prey weights were necessarily 
included in the first series of computations alone with the prominent 
prey species due to their source of food mass maintaining the population.
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Method Three
Prey weights were not used in this procedureo Predation values 
for the population were determined by computing the number of unit prey 
items brought to the nests. The average number of prey individuals per 
eagle per unit of time was computed for the two nests used in Method Two. 
By dividing the average 21 days of the period, for which the prey items 
were accumulated, into the number of prey individuals brought to each 
nest, an average of 1.6 prey Individuals was determined to have been 
brought each day to each nest (Table XIIl), Each eyrie accounted for 
four eagles5 accordingly, an average factor of ,ii prey individuals per 
unit eagle per day was assessed. This factor was multiplied by the total 
number of predation pressure days for the eagle population to compute 
the average values of 3200 and 3700 prey individuals taken by the Golden 
Eagles during the 1^0-day periods in 1963 and I96I4., respectively. The 
number of each species preyed upon by the population was computed by 
multiplying the percent that each particular species represented in the 
food sample times the total prey number. The results were given in 
Table XV.
Sources of Bias in Method Three
Variations in the number of prey taken may occur seasonally3 the 
degree of adult predation during the nesting season may be less when the 
nests contain eggs or young eaglets earlier in the spring. In addition, 
it must be assumed that the two sample nests represent feeding habits 
of the total population. Unless these two nests contain prey in the 
same frequency as found in the larger food sample used in Methods One
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TABLE XV
QUANTITATIVE ESTIMATE OF EAGLE PREDATION
METHOD 3^
March - August 12, 1963-196L 
Area A
Observed Average Number of Prey Individuals Taken 
Per Day from Two Adjacent Nests (See Table XIII) . . . 0 . 0 o 1.6
Average Number of Prey Individuals Per Unit Eagle Per 
Day (four eagles— 2 adults and 2 nestlings per nest) oh
1963 196b
Total Predation Pressure Days by Eagle Population . . . . . 8031 9276
Computed Number of Prey Individuals Taken by the 
Total Eagle Population . . . . . . . . . . . . . . . 3200 3700
Percent Comp.of Eagle 
Diet Represented by Nest 
Prey Species Samplings (Table XXVIII)
Computed No. of 
Prey Indlv. Taken
Whitetail Jackrabbit 35.3
1963
1130
1964
1300
Cottontail (Desert & Mtn.) 3b.3 1100 1270
Yellow-bellied Marmot 7.5 2bO 280
Black-billed Magpie b.7 150 170
Richardson Ground Squirrel 3.7 120 ibo
Mule Deer Fawn 3.b 110 130
Grey Partridge 2.3 75 85
Blue Grouse 2.1 65 80
Longtail Weasel 1.1 35 bo
Sage Grouse 1.0 30 35
Others li.b lljO 160
Total 99.8 3195 3690
-*Data from two adjacent nests were used to determine the average number 
of prey individuals each day per eagle (See Table XIII).This factor was 
multiplied by the total number of predation pressure days to compute a 
rough average number of prey individuals taken by the total eagle 
population of Area A during the IgQ-day period.
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and Two, some error may exist. The number of prey taken over a definite 
period of time by individual eagle pairs may vary with the type of prey 
taken. The most prevalent prey items in the two sample nests were 
cottontail, instead of jackrabbit, the dominant prey species taken by 
the population. Cottontails are less than a third of the weight of 
jackrabbits (Table XXXIII, Appendix)j consequently, the number of prey 
items determined per eagle for these nests may be greater than in other 
parts of the study area where the larger jackrabbit is taken. This 
phenomena would occur if the number of prey taken over a period of time 
was inversely proportional to the size of the prey.
Several other factors that may have affected these eyries would 
tend to reduce the computed number of prey. If the adults were not 
bringing all prey to the eyrie, those items counted in the nest would 
not represent the actual total eagle predation. Secondly, prey taken 
from the nest by the adult birds would reduce the observed number of 
prey individuals per eyrie per day. Brown and Watson (196h) have ob­
served the adults removing prey from the nest, "during the first months 
they [the eagletsj eat prey brought to the nest by the adults, which 
carry away unwanted prey lying in the nest and probably eat it," Al= 
though the eyries used in this method were sampled in the latter part 
of the nesting period, instances of removing prey from the nest by adults 
may have occurred.
One nest in Area A was sampled ten times throughout the nesting 
season. The average number of prey individuals per day was computed 
from each sampling by dividing the number of prey in the nest into the 
number of intervening days between the samplings. It was found that for
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all intervals greater than three days the average number of prey items 
per day in the sampling was always less than one; while for all inter­
vals of three days or less the average number of prey items was always 
one or greater than one (Table XVI)o This increase in the average number 
of prey items per day between those samplings, for which the intervening 
time durations were reduced, indicated that some prey items were not 
being counted when the sampling dates displayed longer time intervals. 
Unless the items were merely lost, the adults were probably removing 
prey items from the nest. If this phenomena had occurred to any extent 
in the two sample nests the results expressed in' Method Three would tend 
to be minimal.
Summary of All Methods
The first method represents minimal results because it is based 
upon minimum food requirements rather than on the number of prey items 
taken. Wastage of edible portions is not considered. The lower limit 
of actual predation by the eagle population probably did not fall below 
the figures expressed in this method. It was determined that between 
1850 to 22^0 prey individuals were taken in 1963 and between 2150 to 
2600 individuals were preyed upon in 196ii.
The quantitative estimates of predation of Method Two were de­
rived from the amount of food mass brought to the nest. This method 
exhibits a wide range between minimum and maximum values for the preda­
tion estimates. This range is due to the approximation of prey weights 
which must be used twice during the procedure of computation. An average 
minimum value of 2l50 prey individuals and an average maximum value of 
2600 prey items were computed to have been taken during the l50-day 
nesting period.
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RECORD OF PERIODIC PREY SAMPLINGS FROM ONE NEST 
June 18 - July 17, 1962
Area A
Prey Species
No. of Indlv, Aver. No. of Interval Between 
in Sample Prey Indiv./Day Samplings(Days)
Whitetail Jackrabbit k
Blue Grouse 1
Total “T 0Whitetail Jackrabbit 1
Cottontail 2
Black-billed Magpie 2
Total “T" 2.50 2Black-billed Magpie 1
Total 1 .lit 7
Cottontail 1
Yellow-bellied Marmot 1
Blue Grouse 1Total 3 3.00 1
Whitetail Jackrabbit 2
Cottontail 2
Blue Grouse 1
Total “T .83 6
Whitetail Jackrabbit 2
Cottontail 2
Yellow-bellied Marmot 2
Blue Grouse 1
Black-billed Magpie 1
Total T " .73 11
Pronghorn Antelope Fawn 1 'Whitetail Jackrabbit 1
Yellow-bellied Marmot 1
Black-billed Magpie 1
Total if .60 5
Black-billed Magpie 1
Cottontail 2Yellow-bellied Marmot 1
Total T ' 1.33 3Yellow-bellied Marmot 1
Black-billed Magpie 1
Unidentified Lagomorph 2
Total I T 2.00 2
Yellow-bellied Marmot 1
Unidentified Lagomorph 1
Total 2 1.00 2
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Method Three is based upon the number of unit prey items observed 
to have been brought to the nest. It was determined that 3200 and 3700 
prey individuals were taken in 1963 and 196ii, respectively, during the 
study period in Area A, These figures are larger than those expressed 
by the former two methods, but this method still cannot be considered as 
a maximum limit due to the possible influence of several minimizing 
factors.
All three methods are approximate, each displaying a possibility 
of bias. However, the data expressed by all these methods provide a 
quantitative basis for estimating Golden Eagle predation. An assessment 
of either ecological or economic values of the Golden Eagle is impos­
sible without this type of quantified information.
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LOCAL AND MIGMTIONAL MOVEMENTS
In 1963 and I96L, 55 eaglets were banded with either regular or 
Loktite bands and colorrtiarked with braided polyethylene rope and poly­
vinyl chloride tape. Bands from four eagles were recovered (Table XVTI). 
The youngest eagle, seven months of age, was shot 1290 miles from the 
banding site, near Kerrville, Texas. Two other eagles, approximately 
one year of age, were taken in Wyoming 210 miles and 350 miles distant. 
The fourth eagle had been found with an injured wing and was later banded 
and released. This bird was found dead 90 miles southeast of the release 
site.
Band recoveries from other studies have also indicated north-south 
movements of eagles, which are apparently migrating. Several eagles 
banded in California were found dead in Baja California, Mexico (Cooke, 
1924.1). An eagle banded in Maine was found four months later in Pennsyl­
vania (Spofford, 19I4.6), and an eaglet banded in Wyoming was caught the 
following year in Colorado (Cooke, 1950). Murie (I9&b) observed migra­
tion of the total eagle population in Alaska, observing that the eagles 
of Mt. McKinley National Park arrive in March and leave in October.
Some populations in the southern extents of the eagles" contin­
ental range may not migrate; rather, these populations may only exhibit 
local or intra-range movement during the annual cycle. Camie (1952|) 
claimed that seven recoveries from 33 eaglets banded in California 
indicated that there was "no extensive movement of the population."
The seasonal ranges of eagles in these regions may not change during
2*7
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TABLE XVII
MOVEMENTS OF BANDED GOLDEN EAGLES
1963-1961;
Eagle
No.
Age at 
Collection 
(Months)
Banding
Site
Collection
Site
Distance From 
B, to C. Site 
(miles)
Direction 
From B. 
to Co Site
11 7 T3S R9E
n e|swJ 7
Montana
17 miles west 
of Kerrville, 
Texas
1290 35°E. of S.
17 12 TIN R12E 
SE^SWi 13 
Montana
T&8 R83W 
Sec. 30 
Wyoming
210 3b°s. of E.
21 11 T^S R8E 
NEiSEi 17 
Montana
Rock River, 
Wyoming
350 b5°8. of E.
26* 19 T3N R16E Montana
50 miles 
S. of Billings 
Montana
90
>
37°8. of E.
*This eagle was released at the banding site with an injured wing ten 
months prior to the collection date.
the year while in northern regions, winter probably indirectly induces 
migration by reducing the availability of prey populations.
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MORTALITY
From 1962 to 196Ii, 22 Golden Eagle mortalities were recorded. 
The majority of these mortalities were nestlingso Fourteen eaglets 
died or had been taken captive or killed (Table XVIII). In I963 and 
196k, 70 eaglets were successfully fledged from nests in both Area A 
and B. Eleven nestling mortalities were recorded during these two 
nesting seasons. A nesting success of 86.li percent was determined by 
computing the percentage of eaglets successfully fledged from the num­
ber of birds hatched.
TABLE XVIII
AGE COMPOSITION OF MORTALITIES 
1962-1964
Area A and B
1962 1963 1964 Total
No #Percent No .Percent No.Percent No.. Percent
Nestling 3 60 7 58 4 80 14 64
Juvenile 0 0 2 17 0 0 2 9
Adult 2 40 0 0 0 0 2 9
Unknown 0 0 3 25 1 20 4 18
Total 5 100 12 100 5 100 22 100
Note: This table does not include the four banded eagle mortalities
collected outside the study areas.
49
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Nestling mortalities are more apparent to the investigator than 
those of the immature and mature birds whose wide range of movement 
prohibit any extensive census of mortality® Subsequently, the propor­
tion of mortality of the immature and mature eagles is probably greater 
than that indicated in ray study. All four band recoveries were taken 
from immature eagles that were either shot or found dead from 90 to 
almost 1300 miles from the study area.
Ten mortalities were a result of man’s interference. The remain­
ing 12 mortalities were of unknown causes (Table XIX), Several other 
possible factors may have contributed to these fatalities. Nesting 
cannibalism or fratricide by Golden Eagles has been observed by Gordon 
(1955). Ingram (1959) studying the effects of cannibalism on the ecol­
ogy of certain birds of prey found, "the significance of fratricide, so 
frequently observed in eagles which lay only two eggs, is not clear, 
since the practice does not appear to be correlated with a dearth of 
prey." Hill and Work (19U7) found larvae of the fly, Protocalliphora, 
infesting the ears of nestling Golden Eagles and Sparrow Hawks (Falco 
sparverius). Extensive damage by these larvae may, on occasion, kill 
the eaglet or sufficiently weaken the bird until another factor, such 
as fratricide, is fatal.
Lano (1922) found an injured Golden Eagle dying from an encounter 
with a porcupine. The bird was filled with quillsj pus had formed. In 
one nest on Area A the remains of a porcupine were found; one fully 
feathered eaglet was found dead below the nest. No quills were found 
in the bird; however, the eagle had been dead almost a month and had 
extensively deteriorated.
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TABLE XIX
CAUSES OF GOLDEN EAGLE MORTALITY 
1962-1964
Area A and B
1962 1963 1964 Total
No. % No. % No. % No. %
Man 5 100 5 42 0 0 10 45
Unknown 0 0 7 58 5 100 12 55
Total 5 100 12 100 5 100 22 100
Note: This table does not include the four banded eagle mortalities
collected outside the study areas.
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SUMMARY
1, An investigation was conducted from I96I to 196^ to obtain 
ecological data on nesting Golden Eagles in south-central Montana, 
primarily on an area of 35 townships or 1260 square miles.
2, Nesting behavior was studied. It was found that the majority 
of nest sites were located in cliffs in an altitude range from ^000 to 
6000 feet above sea level. Almost 50 percent of the occupied cliff 
nests were facing south, while only 10 percent of the nests were given 
northern exposures, suggesting a correlation between the location of 
next sites and sun exposure. Up to eight nests were associated with 
one pair of eagles. Supernumerary nests of one pair ranged from several 
feet to 3 .8 miles apart. Two adjacent occupied nests were found as near 
as 0,97 of a mile,
3, In 196b and 1965, 20 nests produced b2 eggs for an average 
of 2.10 eggs per nest. In 1963 and 196b, b5 successful nesting efforts 
produced 8l eaglets, giving an average of 1»80 eaglets hatched per 
eyrie. Seventy birds fledged for an average 1.56 fledglings per nest;
86.b percent of the hatched eaglets were successfully reared. The 
average density of nesting pairs on the study area was one pair per 
7b.2 square miles in 1963 and one pair per 66.3 square miles in 196b,
b. Nine hundred and eighty prey items were identified by collect­
ing prey remains and analyzing pellets taken from 95 food samplings from 
38 eyries over a three-year period. Mammals composed 87,0 percent of 
the prey composition, Whitetail Jackrabbit, the major prey item,
52
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represented 37*2 percent of the food sample, while Desert and Mountain 
Cottontails composed 32*6 percent of the sample„ Birds consisted of 
12,it percent of the total food tally; Black-billed Magpies and Grey 
Partridge were the most prevalent avian forms. Game species represented 
8.8 percent of the prey, consisting mostly of Grey Partridge and Mule 
Deer fawns. There were no Instances of domestic predation observed in 
the study area. One lamb was found under an eyrie outside the primary 
study area. The amount of domestic predation determined by this study 
was negligible,
5, Three methods were devised to quantify estimates of eagle 
predation during a l^O^day period on the study area. The first method 
was based on the values for minimum food requirements of captive eagles 
(Fevold and Craighead, 19^8), These values were projected to calculate 
the minimum total biomass consumed by the population. From the popular 
tion biomass figures, it was determined that between 1850 to 2250 prey 
individuals were taken in 1963 and between 2l50 to 2600 individuals 
were preyed upon in 196L° Wastage of edible portions was not considered 
by this method; the lower limit of actual predation by the eagle popula­
tion probably did not fall below these figures,
6, The final computations of the second method were derived 
from the quantity of food mass observed to have been brought to the 
nests. With Method Two, an average minimum value of 2150 prey indivi­
duals and an average maximum value of 2600 individuals were computed 
to have been taken by the eagle population during the average l50-day 
study period of 1963 and 1961*,
7, The last method obtained quantitative predation estimates
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based on the number of unit prey individuals found in the nests* 
Approximately 3200 prey individuals in 1963 and 3700 individuals in 
196i* were computed to have been taken®
8. For each of the three methods, the approximate number of 
each major species preyed upon by the eagle population over the study 
period was computed by applying quantitative data taken from the food 
sample®
9. Fifty-five eaglets were banded® Four banded eagles were 
recovered southeast of the study area, ranging in distance from 90 to 
almost 1300 miles from the respective banding sites® The eagles were 
apparently migrating.
10. Twenty-two Golden Eagle mortalities were recorded from 1962 
to 1961i. Ten mortalities were caused by man. The remaining 12 mor­
talities were due to unknown causes® The majority of mortalities were 
nestlings. In 1963 and 196k, 11 nestling mortalities were recorded 
while 70 eaglets successfully fledged, for a nesting success of 86.U 
percent.
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TABLE XX
UNOCCUPIED NESTS ASSOCIATED WITH SPECIFIC
NESTING PAIRS OF EAGLES (Areas A and B)
1959-196L
Occupied
Nest
Number
Name
of
Nest
Number of 
Associated 
Sup e mume rary 
Nests
Distances Between Nests 
of the Nest Complex 
(Air Miles)
Minimum Maximum
1 Ferry Creek #1 2 .05 1.9
2 Ferry Creek #2 3 .5 3.8
Wineglass 1 1.8 1.8
6 Little Timber 1 .Oil .Oil
8 Donahue 1 .3 .3
12 Duck Creek #1 2 .3 .9
15 Tie Gulch 2 .6 .8
17 Henry Elgin 1 a 6 .6
18 Ennis Junction 2 .01 .1
20 Rocky Point 2 .01 .02
27 George Lein 3 .03 1.5
Uif Vulture 2 .1 .2
50 Smoot 1 .02 .02
52 Decker 1 .5 .5
56 Drive-in 1 .1 .1
58 McDowell 1 1.5 1.5
60 Fromberg 7 .005 .3
68 West Boulder 1 .03 .03
70 Aller 1 •U .li
80 Madison 1 .5 .5
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TABLE XXI
PRODUCTIVITY OF GOLDEN EAGLES ON AREA A
196k
Nest Number Number NumberNumber of Eggs Hatched Fledged
1963 1961 1963 196k 1963 196k
1 2 2 2 1 0 1
2 2 2 2 0 2 0
3 1 2 1 2 0 1
U 2 2 2 2 2 2
5 1 1 1 1 1 16 2 3 2 3 2 1
7 1 1 1 1 1 1
9 1 1 1 1 0 1
10 - 2 - 2 - 2
11 2 1 2 1 2 1
12 2 2 2 2 2 2
13 2 2 2 2 2 1
17 2 3 2 1 2 1
*23 1 2 1 1 1 1
*2k 1 2 1 1 1 1
*25 1 ““ 1 1 —26 — 1 - 1 « 1
28 — 2 - 1 1
29 — 2 “ 2 —* 2
*30 1 2 1 2 1 2
31 2 2 — 2 ~
Total 26 35 26 27 22 23
Total 61 53 k5
* In 1963, the exact productivity of these 10 nests was unknown; how-
ever, a minimum of one bird was known to have fledged 0
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TABLE XXII
PRODUCTIVITY OF GOLDEN EAGLES ON AREA 
196b
B
Nest Number Number NumberNumber of Eggs Hatched Fledged
19^3 196& 1963 . i9Sb
8 1 2 1 2 1 2
10 3 « 3 «TJ 3*lii 1 2 1 1 1 1
*1 5 1 3 1 3 1 316 1 1 1 1 1 1
-5̂ 18 1 — 1 1 0
*19 1 1 1 1 1 1*20 1 2 1 2 1 2
*21 1 2 1 2 1 2
22 2 2 2 2 2 2
25 _ 2 = 2 2
*26 1 = 1 1
27 2 2 2 2 1 2
28 2 2 - 2 *=“
29 2 — 2 0
Total
Total
20 19
39
20
38
18 18
35
In 1963, the exact productivity of these 10 nests was unknown; how­
ever, a minimum of one bird was known to have fledged.
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TABLE XXIII
PRODUCTIVITY OF NESTING PAIRS OF GOLDEN EAGLES
Area A and B
Nest
Number
Number 
of Eggs
Number
Hatched
Number
Fledged
1963 1964 1963 1964 1963 1964
1 2 2 2 1 0 1
2 2 2 2 0 2 0
3 1 2 1 2 0 1
h 2 2 2 2 2 2
5 1 1 1 1 1 16 2 3 2 3 2 1
7 1 1 1 1 1 18 1 2 1 2 1 2
9 1 1 1 1 0 1
10 3 2 3 2 3 2
11 2 1 2 1 2 1
12 2 2 2 2 2 2
13 2 2 2 2 2 1
*1U 1 2 1 1 1 1
15 1 3 1 3 1 316 1 1 1 1 1 1
17 2 3 2 1 2 1
*18 1 1 = 1 0
--19 1 1 1 1 1 1
>̂20 1 2 1 2 1 2
*21 1 2 1 2 1 2
22 2 2 2 2 2 2
*23 1 2 1 1 1 1
*2ij. 1 2 1 1 1 1
*2 5 1 2 1 2 1 2*26 1 1 1 1 1 1
27 2 2 2 2 1 2
28 2 2 2 1 2 1
29 2 2 2 2 0 2
*3 0 1 2 1 2 1 2
31 2 - 2 2
Total U6 $k 46 39
Total 100 91 80
* jn 1963, the exact productivity of these 10 nests was unknown; how­
ever, a minimum of one bird was known to have fledged*
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REPRESENTATION OF Î1AMMALS IN THE
TABLE n i V
DIET OF NESTING GOLDEN EAGLES (AREAS A AND B, 1962-1964)
3"CD
8
(O'
g
Prey Species ■No,
1962
Percent
Mammals
Per­
cent
Total No,
1963
Percent
Mammals
Per­
cent
Total No.
1964 Per- 
Percent cent 
Mammals Total No.
Total Per- 
Percent cent 
Mammals Total
3CD Whitetail Jackrabbit 38 16 39 156 43.9 39.0 171 41.1 35.5 365 42.7 37.2"nc Cottontail (Mtn,& Desert) 32 39 33 126 35.5 31.5 161 38.7 33.4 319 37.4 32.63"CD Yellow-bellied Marmot 11 13 11 26 7.3 6,5 33 7.9 6.8 70 8.2 7.1
0 Richardson Ground Squirrel 0 0 0 25 7.0 6.2 19 4.6 3.9 44 5.2 4.5"O
0 Mule Deer Fawn 1 1 1 8 2,3 2.0 15 3.6 3.1 24 2,8 2,4Q.C Longtail Weasel 0 0 0 0 0 0 10 2.4 2,1 10 1,2 1.0
S-
0'3
■0
Vole (Richardson, Longtail 
and others) > 0 0 0 k 1,1 1,0 5 1,2 1,0 9 1.1 .9
03" Blacktail Prairie Dog 0 0 0 5 1.4 1.2 0 0 0 5 06 .5
O ’
1—HCD Antelope Fawn 1 1 1 2 ,6 .5 0 0 0 3 ,4 .3Q.
$ Eusl^ail Woodrat 0 0 0 1 c3 .2 0 0 0 1 ,1 ,1
1—H3" Muskrat 0 0 0 1 .3 .2 0 0 0 1 ,1 ,1
0 Striped Skunk 0 0 0 0 0 0 1 .2 .2 1 ,1 ,1
"OCD Domestic Lamb 0 0 0 1 .3 .2 0 0 0 1 .1 .1
3
C/) Porcupine 0 0 0 0 0 0 1 .2 ,2 1 ol ,1C/)
o'3 Total 83 100 85 355 100,0 88.5 416 99.9 86.2 854 100.1 87.0
Notes This table represents data from 95 samplings taken from 38 nests. These percents do not alwaystotal exactly 100 percent due to the rounding error.
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TABLE XXV
REPRESENTATION OF BIRDS IN THE DIET OF NESTING GOLDEN EAGLES (AREA A AND B, 1962-196%)
8
(O'
3.3"CD
CD■DO
Q .Ca
o3"O
o
CD
Q .
■DCD
(/)(/)
1962 Per­ 1963 Per­ 196% Per­ Total Per­Percent cent Percent cent Percent cent Percent cent
Prey Species No. Birds Total No. Birds Total N O c Birds Total No. Birds Total
Black=billed Magpie 7 %7 7 18 %0 %,5 19 30 3.9 %% 36 %.5Grey Partridge 2 13 2 9 20 2.2 15 2% 3.1 26 21 2.7Blue Grouse 5 33 5 6 18 2.0 6 10 1.2 19 16 1.9Sage Grouse 0 0 0 2 % o5 8 13 1.7 10 8 1.0Great Homed Owl 1 7 1 2 k o5 3 5 .6 6 5 .6Red=shafted Flicker 0 0 0 2 h ,5 2 3 .% % 3 0 %Ring-necked Pheasant 0 0 0 0 0 0 h 6 .8 % 3 o%Short-eared Owl 0 0 0 2 k .5 0 0 0 2 2 .2Long-eared Owl 0 0 0 1 2 .2 0 0 0 1 1 .1Sharp-tailed Grouse 0 0 0 1 2 .2 0 0 0 1 1 .1Marsh Hawk 0 0 0 0 0 0 1 2 .2 1 1 .1Sparrow Hawk 0 0 0 0 0 0 1 2 .2 1 1 .1
Hawk Nestling 0 0 0 0 0 0 1 2 .2 1 1 .1
Pigeon 0 0 0 0 0 0 1 2 ,2 1 1 .1
Long-billed Curlew 0 0 0 0 0 0 1 2 .2 1 1 .1
Total 15 100 15 %5 98 11.1 62 101 12.7 122 101 12.%
CN
Notes This table represents data from 95 samplings taken from 38 nestsc These percents do not always
total 100 percent exactly due to the rounding error»
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TABLE XXVI
REPRESENTATION OF GAME SPECIES IN THE DIET OF NESTING GOLDEN EAGLES (AREA A AND B, 1962-1961)
Prey Species
1962 
Percent Per- 
Game cent 
No, Species Total
1963 Percent Per- 
Game cent 
No. Species Total
196k 
Percent Per- 
Game cent 
No. Species Total
Total
Percent Per- 
Game cent 
No. Species Total
ncp.3" Grey Partridge 2 22 2 9 30 2.2 16 31 3.1 26 30 2.7CD
CD■0
Mule Deer Fawn 1 11 1 8 27 2,0 16 31 3.1 2k 28 2.k
0Q.Ca Blue Grouse 6 66 6 8 27 2,0 6 12 1.2 19 22 1.903
■0
0
Sage Grouse 0 0 0 2 7 -6 8 17 1.7 10 11 1.03"CT
Q. Ring-necked Pheasant 0 0 0 0 0 0 h 8 .8 k 6 .kgg0 Pronghorn Antelope Fawn 1 11 1 2 7 -6 0 0 0 3 3 o3a■0CD1. Sharp-tailed Grouse 0
0 0 1 3 ,2 0 0 0 1 1 .1
C/)o'3 Total 9 100 9 30 101 7 A k8 100 9.9 87 100 8.8
Note? These tables represent data from 96 samplings taken from 38 nests. These percents do not
always total exactly 100 percent due to the rounding error.
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TABLE m i l
REPRESENTATION OF NON-GAME SPECIES IN THE DIET OF NESTING GOLDEN EAGLES (AREA A & B, 1962-196%)
1962 1963 1961) Total
Percent Per- Percent Per- Percent Per- Percent Per-
Non-game cent Non-game cent Non-game cent Non-game cent
Prey Species No, Species Total No* Species Total No, Species Total No, Species Total
Whitetail Jackrabbit 38 %3 39 1^6 %2.3 39.0 171 39.% 35.5 365 %0.9 37.2Cottontail (Desert k Mtn,) 32 36 33 126 3%.l 31.5 161 37.1 33.% 319 35.8 32.6Yellow-bellied Marmot 11 12 11 26 7.0 6.5 33 7.6 6.8 70 7.8 7.1Richardson Ground Squirrel 0 0 0 25 6.8 6.2 19 %,% 3.9 %% %.9 %.5Black-billed Magpie 7 8 7 18 %.9 %.5 19 %.% 3.9 %% %«9 %,5Longtail Weasel 0 0 0 0 0 0 10 2.3 2,1 10 1.1 1,0Vole(Richardson,Longtail&others) 0 0 0 % 1,1 1.0 5 1.2 1,0 9 1.0 ,9Great Homed Owl 1 1 1 2 .5 .5 3 ,7 .6 6 .7 ,6Blackball Prairie Dog 0 0 0 5 1,% 1,2 0 0 0 5 .6 .5Red-shafted Flicker 0 0 0 2 ,5 6 2 .5 0 % % ,% .%Short-eared Owl 0 0 0 2 .5 .5 0 0 0 2 ,2 ,2Rattlesnake (Prairie) 0 0 0 0 0 0 2 .5 .% 2 ,2 ,2Unidentified Snake 0 0 0 0 0 0 2 .5 .% 2 ,2 ,2Striped Skunk 0 0 0 0 0 0 1 .2 ,2 1 ,1 ,1Porcupine 0 0 0 0 0 0 1 ,2 ,2 1 ,1 ,1Bushytail Woodrat 0 0 0 1 .3 ,2 0 0 0 1 ,1 ,1Muskrat 0 0 0 1 ,3 ,2 0 0 0 1 ,1 ,1Long-eared Owl 0 0 0 1 .3 ,2 0 0 0 1 ,1 ,1Marsh Hawk 0 0 0 0 0 0 1 ,2 ,2 1 ol ,1Sparrow Hawk 0 0 0 0 0 0 1 ,2 ,2 1 ,1 olPigeon 0 0 0 0 0 0 1 ,2 .2 1 ,1 ,1Long-billed Curlew 0 0 0 0 0 0 1 .2 .2 1 .1 .1Hawk Nestling 0 0 0 0 0 0 1 ,2 .2 1 ol .1
Total 89 100 91 369 100.0 92.0 h3h 100,0 89.8 892 99.7 90.9
o''O
Noter This table represents data from %  samplings taken from 38 nests. These percents do not always 
total exactly 100 percent due to the rounding error.
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TABLE XXVIII
FOOD OF NESTING GOLDEN EAGLES, AREA A1962-1964
Prey Species
1962
No.
Per­
cent 1963No.
Per­
cent
1964 Per- 
No. cent
Total Per- 
No. cent
Whitetail Jackrabbit 30 34 108 44.1 110 29.9 248 33.3Cottontail(Desert&Mtn.) 32 36 68 27.8 141 38.3 241 34.3Yellow-bellied Marmot 11 12 13 6.1 27 7.3 33 7.3Black-billed Magpie 
Richardson Ground 7
8 11 4.3 13 4.1 33 4.7
Squirrel 0 0 14 3.7 12 3.3 26 3.7Mule Deer Fawn 1 1 8 3.3 13 4.1 24 3.4Grey Partridge 2 2 2 .8 12 3.3 16 2.3
Blue Grouse h 4 7 2.9 4 1.1 13 2.1Longtail Weasel 0 0 0 0 8 2.2 8 1.1
Sage Grouse
Vole (Richardson, Long-
0 0 1 .4 6 1.6 7 1.0
tail, & others) 0 0 2 .8 4 1.1 6 .9
Great Horned Owl 1 1 2 .8 2 .3 3 .7
Ring-necked Pheasant 0 0 0 0 4 1.1 4 .6
Short-eared Owl 0 0 2 o8 0 0 2 .3
Prairie Rattlesnake 0 0 0 0 2 .3 2 .3
Antelope Fawn 1 1 0 0 0 0 1 .1
Blacktail Prairie Dog 0 0 1 .4 0 0 1 .1
Striped Skunk 0 0 0 0 1 .3 1 .1
Porcupine 0 0 0 0 1 .3 1 .1
Bushytail Woodrat 0 0 1 .4 0 0 1 .1
Red-shafted Flicker 0 0 1 o4 0 0 1 .1
Long-eared Owl 0 0 1 .4 0 0 1 .1
Sharp-tailed Grouse 0 0 1 .4 0 0 1 .1
Marsh Hawk 0 0 0 0 1 .3 1 .1
Sparrow Hawk 0 0 0 0 1 .3 1 .1
Hawk Nestling 0 0 0 0 1 .3 1 .1
Unidentified Snake 0 0 0 0 1 .3 1 .1
Total 89 99 243 100.0 368 100.2 702 99.4
Notes This table represents data from 66 samplings taken from 22 nests, 
These percents do not always total exactly 100 percent due to 
the rounding error„
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TABLE XXIX
FOOD OF NESTING GOLDEN EAGLES, AREA B
1962-19&Ü
Prey Species
1962
No.Percent 1963No.Percent 196k No.Percent
Total 
No.Percent
Whitetail Jackrabbit 8 88 U8 31 61 Sh 117 12.1Cottontail(Desert&Mtn.) 0 0 58 37 20 18 78 28.1Yellow-bellied Marmot 0 0 11 7 6 5 17 6.1Richardson Ground 
Squirrel 0 0 11 7 7 6 18 6.5Black-billed Magpie 0 0 7 5 h k 11 iioOGrey Partridge 0 0 7 5 3 3 10 3.6Blacktail Prairie Dog 0 0 h 3 0 0 h i.aBlue Grouse 1 11 1 1 2 2 h lohVole (Richardson, Long- 
tail, and others) 0 0 2 1 1 1 3 1.1
Red-shafted Flicker 0 0 1 1 2 2 3 1.1
Sage Grouse 0 0 1 1 2 2 3 1.1
Antelope Fawn 0 0 2 1 0 0 2 .7
Longtail Weasel 0 0 0 0 2 2 2 .7
Muskrat 0 0 1 1 0 0 1 où
Domestic Lamb 0 0 1 1 0 0 1 oli
Great Homed Owl 0 0 0 0 1 1 1 oil
Pigeon 0 0 0 0 1 1 1 oU
Long-billed Curlew 0 0 0 0 1 1 1 où
Unidentified Snake 0 0 0 0 1 1 1 A
Total 9 99 155 102 Ilk 102 278 100.3
Note; This table represents data from 29 samplings taken from 16 nests. 
The percents do not always total exactly 100 percent, due to the 
rounding error.
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TABLE XXX
FOOD OF NESTING GOLDEN EAGLES— AREA A RELATED TO AREA B
1962-1961
Prey Species
1962 
Percent 
of Total 
Prey 
Species 
A B
1963
Percent 
of Total 
Prey 
Species 
A B
196U 
Percent 
of Total 
Prey 
Species 
A B
Total 
Percent 
of Total 
Prey 
Species 
A B
Whitetail Jackrabbit 
Cottontail (Desert 
& Mountain) 
Yellow-bellied Marmot 
Black-billed Magpie 
Richardson Ground 
Squirrel 
Grey Partridge 
Mule Deer Fawn 
Blue Grouse 
Longtail Weasel 
Sage Grouse 
Vole (Richardson,
Longtail, & others) 
Great Homed Owl 
Blacktail Prairie Dog 
Ring-necked Pheasant 
Red-shafted Flicker 
Antelope Fawn 
Prairie Rattlesnake 
Short-eared Owl 
Bushytail Woodrat 
Domestic Lamb 
Hawk Nestling 
Long-billed Curlew 
Long-eared Owl 
Marsh Hawk 
Muskrat 
Pigeon 
Porcupine
Sharp-tailed Grouse 
Sparrow Hawk 
Unidentified Snake
3h 88 Lk.l 31 29.9 Sh 35.3 h2ol
36 0 27.8 37 38.3 18 3U.3 28.112 0 6,1 7 7.3 5 7.5 6.18 0 U.5 5 L.i ii U.7 hoO
0 0 5.7 7 3.3 6 3.7 6.52 0 ,8 5 3.3 3 2.3 3.6
1 0 3.3 0 ii.l 0 3.U 0
h 11 2.9 1 loi 2 2.1 l.li
0 0 0 0 2.2 2 1.1 .7
0 0 oh 1 lo 6 2 1.0 1.1
0 0 .8 1 loi 1 .9 1.1
1 0 .8 0 .5 1 .7
0 0 .u 3 0 0 .1 loU
0 0 0 0 ol 0 .6 0
0 0 .U 1 0 2 .1 1.1
1 0 0 1 0 0 .1 .7
0 0 0 0 . 5 0 .3 0
0 0 .8 0 0 0 .3 0
0 0 oh 0 0 0 ol 0
0 0 0 1 0 0 0 . i-i>
0 0 0 0 .3 0 ol 0
0 0 0 0 0 1 0 .ii
0 0 oh 0 0 0 ol 0
0 0 0 0 .3 0 .1 0
0 0 0 1 0 0 0 .if
0 0 0 0 0 1 0 oh
0 0 0 0 .3 0 ol 00 0 oh 0 0 0 .1 00 0 0 0 .3 0 ol 00 0 0 0 .3 1 .1 .u
Notes This table represents data from 95 samplings taken from 38 nests, 
These percents do not always total exactly 100 percent, due to 
the rounding error.
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TABLE X Ï X l
FREQUENCY OF FREY SPECIES IN THE NEST SAMPLINGS
1962-196k
Areas A and B
------------ -— ,—  -  - — ..................
1962
Freqo
in Per­
1963Freqo
in Per­
1964Freqo
In Per­
Total
Freqo
in Per­Prey Species Samples cent Scimpies cent Samples cent Samples cent
Rabbits and Hares 
(Lagomorphs) Ih 78 30 91 41 93 85 89Whitetail Jackrabbit 12 67 28 85 39 89 79 83Cottontail (Desert&Mtn,) 10 56 22 67 30 68 62 65Yellow-bellied Marmot 7 39 15 1a 5 21 48 43 45Black-billed Magpie 6 33 18 55 19 43 43 45Richardson Ground 
Squirrel 0 0 12 36 16 36 28 29Grey Partridge 2 11 9 27 15 34 26 27Blue Grouse 5 28 7 21 6 14 18 19Mule Deer Fawn 1 6 6 18 6 14 13 14Sage Grouse 0 0 2 6 8 18 10 11Longtail Weasel 0 0 0 0 8 18 8 8Vole (Richardson, 
Longtail, & others) 0 0 3 9 4 9 7 7Great Homed Owl 1 6 1 3 3 7 5 5Red-shafted Flicker 0 0 2 6 2 5 4 4Ring-necked Pheasant 0 0 0 0 4 9 4 4Antelope Fawn 1 6 2 6 0 0 3 3Blackball Prairie Dog 0 0 2 6 0 0 2 2
Short-eared Owl 0 0 2 6 0 0 2 2
Prairie Rattlesnake 0 0 0 0 2 5 2 2Unidentified Snake 0 0 0 0 2 5 2 2Striped Skunk 0 0 0 0 1 2 1 1Porcupine 0 0 0 0 1 2 1 1Bushytail Woodrat 0 0 1 3 0 0 1 1Muskrat 0 0 1 3 0 0 1 1Domestic Lamb 0 0 1 3 0 0 1 1.Long-eared Owl 0 0 1 3 0 0 I 1Sharp-tailed Grouse 0 0 1 3 0 0 1 1Marsh Hawk 0 0 0 0 1 2 1 1Pigeon 0 0 0 0 1 2 1 1Long-billed Curlew 0 0 0 0 1 2 1 1Hawk Nestling 0 0 0 0 1 2 1 1Sparrow Hawk 0 0 0 0 1 2 1 1
Note? This table represents 95 samplings from 38 different nests 0
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TABLE XXXII
PREY COMPOSITION OF SELECTED NEST SAMPLINGS, AREA A & B, 1962-I96U
Nest No. Date No, of Indiv,
12 6-18-6U
Total Prey Individuals 
12 7—iL—6L
Total Prey Individuals 
13 7-6-63
Total Prey Individuals 
13 7-1L-6L
Total Prey Individuals 
2^ 6—30—6L
Total Prey Individuals 
6l 8-22-63
Total Prey Individuals
23
5
1
1
1
1
1
33106
1
1
1
1
1
1
1
23
27
11
1
h
1
1
1
1
TTT
Prey Species
Cottontails (Desert & Mtn.) 
Whitetail Jackrabbits 
Mule Deer Fawns 
Yellow-bellied Marmot
Cottontails (Desert & Mtn.) 
Whitetail Jackrabbits 
Richardson Ground Squirrels 
Mule Deer Fawn 
Black-billed Magpie 
Ring-necked Pheasant
Cottontails (Desert & Mtn,) 
Whitetail Jackrabbits 
Mule Deer Fawns 
Richardson Ground Squirrel 
Blacktail Prairie Dog 
Black-billed Magpie 
Red-shafted Flicker
Cottontails (Desert & Mtn,) 
Whitehall Jackrabbits 
Porcupine
Rattlesnake (Prairie) 
Black-billed Magpie 
Grey Partridge 
Sage Grouse
Whitetail Jackrabbits 
Mule Deer Fawns 
Yellow-bellied Marmot 
Cottontail (Desert & Mtn,) 
Prairie Rattlesnake 
Grey Partridge 
Black-billed Magpie 
Blue Grouse 
Great Horned Owl
Whitetail Jackrabbits 
Cottontails (Desert & Mtn,)
Pronghorn Antelope Fawn Yellow-bellied Marmots 
Domestic Lamb 
Grey Partridge 
Black-billed Magpie 
Blue Grouse
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TABLE X XniI 
COMPUTED EDIBLE WEIGHTS OF PREY SPECIES (grams)
1 2 3 .........k ..... 5 6
Species Adult 
Weights
(A) Avg. Adult 
Weight
Juvenile Wt. 
(Beginning of Study 
Period)
Juvenile Wt, 
(End of Study 
Period)
(J)Avg, Juvenile 
Weight
Whitetail Jackrabbit 33601
3050%
3200 8253 28303 1850
Cottontail (Mtn. & Desert) llBof790% 985
21?5 500^ 350
Yellow-bellied Marmot 2730^ 2730 361^ 1310^ 835
Black-billed Magpie 1736 173 a. 173*
Richardson Ground Squirrel 28^5 281 90^ 200? 115
Mule Deer Fawn - 3065^ 953?® 6300
Grey Partridge 376^ 376 - » 188*
Blue Grouse IO72IO 1072 308
Longtail Weasel 256^ 256 - - 10^5,11
Sage Grouse 1795^2 1795 609^'
Others (Table XIXIV)
% h r  (19ii3)
^Soper (I9it6)
^Lechtelten (1957)
^Sowls (1957)
heights taken from specimens in the Zoology Museum 
at University of Montana, Missoula, Montana
Hinsdale (1937)
?Hill (1912), Manville (1959),
^Cowan, I. McTo (pars, comme) 
gDavis, R, W. (pers. comm.) 
Yocum (19ii3)
^%u8sehl, T, (pers, comm.) 
^^Hamilton (1933)
^^Patterson (1952)
(Continued) 
Scheffer (19l|l)
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TABLE XXXIII (Continued)
COMPUTED EDIBLE WEIGHTS OF PREY SPECIES (grams)
7 8 9 10
(F) J
Species
2 " (1-F)(a ;Fraction of Study Computed Avg. Wt. of
Period Juveniles Species Taken During
— âxe Available   Study Period
Computed Edible 
Wt. of Species (Minus Wastage 
 Factorial
Ten Percent 
Variance 
Lower Upper
Bound Bound
Whitetail Jackrabbit 1 2500 1750 1575 1925
Cottontail (Mtn. & Desert) 1 600 528 475 581
Yellow-bellied Marmot ill2 2250 1575 1481 1732
Black-billed Magpie 12 173 138 125 152
Richardson Ground Squirrel 1 215 172 155 189
Mule Deer F a w n 1 6300^5 3780 3402 4158
Grey Partridge 12 329 263 2 3 7 290
Blue Grouse 2 / 5 I O 919 735 6 6 2 809
Longtail Weasel 1162 218 174 157 1 9 2
Sage Grouse i 1498 1049 944 1154
Others (Table X X X I V ) 817 735 899
^%astage factors were determined by Brown and Watson (196L), Twenty percent was deducted from those 
species weighing one kilogram or less, 30 percent from those over a kilogram, and LO percent from 
deer.
^ % a r r e n  (19 ^ 2 )l^The average juvenile weight was used because no adults were cited. 
l % a U  and Kelson (1959)
On
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TABLE ZXXIV
AVERAGE COMBINED EDIBLE WEIGHT OF . 
LESS PROMINENT PREY SPECIES (grams)
Species
Number of
Species in Total Wt. of 
Average Sample Species in 
Weights(Table XXVIII) Sample
Computed Edible 
Wt. of Species 
(Minus Wastage Factor3)
Voles ilob 6 660 528
Great Homed Owls 1018 5 5090 3563
Ring-necked Pheasants 1027 h L108 2876
Short-eared Owls h29^ 2 858 686
Prairie Rattlesnakes 550^ 2 1100 880
Pronghorn Antelope Fawn 11872 1 11872 7123
Blackball Prairie Dog 1089 1 1089 762
Striped Skunk 2937 1 2937 2056
Porcupine 8172 1 8172 L903
Bushytail Woodrat 276 1 276 221
Red-shafted Flicker 101 1 101 81
Long-eared Owl 238 1 238 190
Sharp-tailed Grouse 7Ü8 1 IhQ 598
Marsh Hawk 313 1 313 250
Sparrow Hawk 107 1 107 86
Hawk Nestling 100 1 100 80
Unidentified Snake 550 1 550 hhO
Total 31 25323
Average gram weight per unit prey item (25323) . . . . 817 
Lower Upper 
Bound Bound
Ten percent variance ,. . . . . 73^ 899
^The weights and frequency in the prey samples of these species are 
reduced to several figures for use in Table XXXIII.
^Taken from specimens in the Zoology Museum of the University of Mont­
ana, unless otherwise noted.
^Factors determined by Brown & Watson (I96I4.)
^Hall and Kelson (1959)
SForbush (1929)
&Klauber (1929)
^Dow (1952)
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TABLE XXXV 
MORTALITY OF GOLDEN EAGLES 1962-196% 
Areas ^A and B
Eagle Nest LocationNumber Number Found Age Year Cause of Death
1 62 TION R9E A 1962 Shot hj government trapper2 62 TION R9E N 1962 Shot by government trapper
3 62 TION R9E N 1962 Shot by government trapper
% 9 TliN R9E A 1962 Shot by unknown person
9 T%N R9E N 1962 Shot or starved
-*-6 — T2S R9E
NEiNWi 25 ? 1963 Unknown
*7 — TIN R U E ? 1963 Shot by unknown person-*8 1 TIS R9E
SW^SEi 2% N 1963 Died in nest— cause unknown
-̂9 1 TIS R9ESW^SEi 2% N 1963 Taken from nest by unknown
*10 9 TIS RBE personSE#wi 26 N 1963 Unknown— found under nest
11 19 T3N R16E J 1963 Broken wing
12 29 T3N R6E
E& 25 N 1963 Unknown-found under nest
13 29 T3N R6E
e| 25 N 1963 Unknown— found in nest
1% 27 McDowell N 1963 Taken from nest by unknown
*15 3 T2N RICE personNWisWi 23 N 1963 Shot in nest by man
*16 — T2S R9E 11 ? 1963 Shot=“November
17 15 t5s RBENE^SEi 17 J 1963 Unknown
*18 3 T2N RlOEiwiswi 23 N 196% Died in nest— unknown cause
*19 6 TIN R13ENWjSEi U N 196% Unknown— found under nest
*20 6 TIN R13ENWiSEi h N 196% Unknown
*21 13 TIN R12ESEiSWi 13 N 196% Unknown
*22 TIN R9E 29 ? 196% Unknown
^  Mortalities recorded In Area Ac
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Thesis Supplement 
Computations for determining the weight of the sample 
biomass (Table XXIII) were modified for a 100-day study period 
for the data given in "Quantified estimates of predation by a 
golden eagle population" (journal of Wildlife Management 31(3) 
501). Thus, the computed sample biomass of 7l4.4 to 873-2 kg., 
listed on page 3^^ is given as 704.9 to 86I.5 kg. in the paper 
mentioned above. This change is due to the difference of time 
for which juveniles are available in the two different study 
periods. The values for food mass taken per eagle, listed in 
the published paper, are also computed from this slightly revised 
Table XXIII. These revised values can be obtained by making the 
respective changes in the fraction of the study period for which 
juveniles are available (Column 7, Table XXIII) for a 100-day 
period (May 1-August 8) instead of a 150-day period (March 15- 
August 12).
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